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ABSTRACT 
 
A quantitative and qualitative survey of airborne pollen was performed in the city of 
Karachi, and the pollen counts were correlated with different climatic conditions. The aim of 
the study was to determine the possible effect of meteorological factors on airborne pollen 
distribution in the atmosphere of Karachi city.  
Pollen sampling was carried out by using Burkard spore Trap for the period of August 2009 
to July 2010, and a total of 2,922 pollen grains/m3 were recorded.  
In this survey, 22 pollen types were recognized. The highest pollen count was contributed 
by Poaceae pollen type (1,242 pollen grains/m3) followed by Amaranthaceae/Chenopodiaceae 
(948 pollen grains/m3), Cyperus rotundus (195 pollen grains/m3) and Prosopis juliflora (169 pollen 
grains/m3). Peak pollen season was in August showing a total of 709 pollen grains/m3 and 
lowest pollen count was observed in January-2010. Pearson’s chi-square test was performed for 
the possible correlation of pollen counts and climatic factors. The test revealed significant 
positive correlation of wind speed with pollen types of Amaranthaceae/Chenopodiaceae; 
Brassica campestris; Asteraceae; and Thuja orientalis. While the correlation of “average 
temperature” showed significant positive value with Asteraceae and Tamarix indica pollen types. 
Negative correlation was observed between humidity/ precipitation and pollen types of Brassica 
campestris; Daucus carota; Ephedra sp.; and Tamarix indica.  
In the light of above updated data one could identify various aeroallergens present in the air 
of Karachi city.  
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INTRODUCTION 
 
Airborne pollen grains are important 
aeroallergensthat may cause allergic rhinitis and 
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asthma in human beings.
1,2
 Various studies have 
evidenced the correlation between the high airborne 
pollen count and allergy symptoms in hypersensitive 
individuals.
3
 Pollen grains that cause allergy are usually 
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very small in size and can easily reach the lower 
respiratory tract.
4
 
Airborne pollen data varies from place to place due 
to floristic diversities in a geographical region. This data 
helps to identify the types and count of air spora present 
in the atmosphere of the study area. Climatic conditions 
of an area may also aid in increasing the incidence of 
bronchial allergies as plant growth, dispersion, and 
quantity of pollen grains are directly correlated with 
weather conditions of the area.
5-7
 Pollen calendar also aid 
in the appropriate diagnosis of the aeroallergens. Various 
aerobiological data and clinical records are being used 
for the treatment of allergic patients.
8-10
 
Preliminary study of atmospheric pollen has been 
carried out by Kazmi, et al.
11
 in Karachi, similarly 
Perveen, et al.
12
 and Waqar et al.,
13
 conducted 
aerobiological studies in Karachi and adjacent area in 
relation to allergy. No data base was available on 
airborne pollen grains in Karachi for the period of 
August 2009 to July 2010 in relation to environmental 
conditions. The aim of the present work is to establish an 
updated diurnal and seasonal frequency of airborne 
pollen grains and to correlate them with various climatic 
factors like average temperature, wind humidity, wind 
speed, clouds and precipitation. 
 
MATERIALS AND METHODS 
 
Study Site 
Karachi is the largest as well as most populous city 
of Pakistan and the capital of Sindh province in Pakistan. 
It is the chief seaport of Sindh. The city is spread over 
3,527 km
2
 (1,362 sq miles) in area. Karachi is located in 
the south of the country on the coast of the Arabian Sea. 
Its geographic coordinates are 24°51′ N 67°02′ E. 
Karachi tends to have a warm, tropical and arid climate 
with low average precipitation levels approx. 250 mm 
(Waqar, et al., 2010a 13). 
 
Vegetation 
Vegetation of the Karachi city is similar to vegetation 
of dry regions. The flora of the city is mainly composed 
of trees, shrubs and herbaceous plants. The dominant 
trees are Acacia nilotica, Albizia lebbeck, Azadirachta 
indica, Bauhinia variegata, Callistemon citrinus, Cassia 
fistula, Delonix regia, Ficus benghalensis, Eucalyptus 
globulus, Guaiacum officinale, Leucaena leucocephala, 
Moringa oleifera, Peltophorum roxburghii, and 
Pithecellobium dulce. Common shrubs in the area are 
Bougainvillea glabra, Senna italica, Hibiscuss rosa-
sinensis, Haloxylon persicum, Ixora coccinea, Nerium 
indicum, Ocimum basilicum, Parkinsonia aculeata, 
Prosopis juliflora, Ricinus communis, Rosa indica, 
Thespesia populnea, Typha angustata and Ziziphus 
numularia, etc. Herbaceous vegetation including grasses 
are Aerva javanica, Amaranthus viridis, Atriplex 
stocksii, Blepharis sindica, Cadaba fruticosa, Cenchrus 
biflorus, Cenchrus ciliaris, Chenopodium album, Chloris 
barbata, Cleome viscosa, Cressa cretica, Cynodon 
dactylon, Cyperus rotundus, Dactyloctenium scindicum, 
Dichanthium annulatum, Digera muricata, Iphiona 
grantioides, Plucia sp., Pulicaria sp., Peristrophe 
bicalyculata, phragmites karka, Salsola imbricata, and 
Tridax procumbens. Cultivated Poaceae members 
include Saccharum officinarum, Pennisetum glaucum, 
and Oryza sativa. 
 
Pollen Count 
A continuous sampling was carried out from August 
2009-July2010 by using Burkard’s 7-day volumetric 
spore trap, installed around 10 meters above ground 
level on the roof of the Center for Plant Conservation in 
the campus of University of Karachi. The data collecting 
drum was changed weekly. Permanent slides were 
prepared by using moviol and stained by basic fuchsin. 
Pollen grains were counted for each hour and all the 
counts for the whole day, weeks and months were 
summarized into average daily, monthly, and yearly 
pollen concentration/m
3 
according to the guidelines of 
British Aerobiology Federation.
14
 Pollen grains are 
identified by the help of reference slides prepared from 
local vegetation and literature surveys.
15,16
 
 
Climatic Data 
Meteorological data of one year (August 2009 to July 
2010) including average temperature, wind humidity, 
wind speed, clouds and precipitation were provided by 
the weather station located in the city of Karachi. The 
relationship between the meteorological conditions and 
total pollen concentration was calculated. Pearson Chi-
square test was performed by using SPSS software to 
determine the correlation of meteorological factors with 
pollen grains counts. 
 
RESULTS 
 
In this survey, a total of 2,922 pollen grains/m
3 
and 
22 pollen types were recorded (Table 1) namely. 
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Amaranthaceae/Chenopodiaceae, Azadirachta indica, 
Betula utilis, Brassica campestris, Capparidaceae, 
Asteraceae, Conocarpus erectus, Cyperus rotundus, 
Daucus carota, Delonix regia, Ephedra sp., Eucalyptus 
globulus, Poaceae, Guaicum officinale, Leucaena 
leucocephala, Moringa oleifera, Pinus roxburghii, 
Prosopis juliflora, Rumex crispus, Tamarix indica, 
Thuja orientalis Typha angustifolia. The unknown or 
damaged pollen grains were included in unidentified 
type. The highest concentration of pollen grains was 
detected in the month of August 2009 (Table 1) in 
which 709 pollen grains/m
3 
were counted. The second 
highest peak of 613 pollen grains/m
3
 was recorded in 
September 2009. The lowest pollen count was recorded 
in the month of January 2010 i.e. 59 pollen grains/m
3
.  
Poaceae pollen type showed the highest number of 
pollen grains i.e. 42.50% (1,242 pollen grains/m
3
) (Table 
1). The second highest pollen concentration was mainly 
due to Amaranthaceae/Chenopodiaceae with 32.44% 
(948 pollen grains/m
3
). Other pollen grain counts were 
as following; Cyperus rotundus 6.67% (195 grains/m
3
), 
Prosopis juliflora 5.78% (169 pollen grains/m
3
), Typha 
angustifolia 2.089% (61 pollen grains/m
3
), Brassica 
campestris 2.05% (60 pollen grains/m
3
), Conocarpus 
erectus 1.71% (50 pollen grains/m
3
), Guaicum officinale 
1.129% (33 pollen grains/m
3
), Tamarix indica 1.06% (31 
pollen grains/m
3
), Eucalyptus globulus 0.855% (25 
pollen grains/m
3
), Ephedra sp. 0.479% (14 pollen 
grains/m
3
), Daucus carota 0.410% (12 pollen grains/m
3
), 
Leucaena leucocephala 0.376% (11 pollen grains/m
3
), 
and others having less than 10 pollen grains/m
3
 count. 
The recorded pollen types with known allergenicity have 
been represented in Table 2.  
 
 
Table 1. Monthly total pollen concentration of all pollen types in the atmosphere of Karachi during 2009-2010. 
Name of Pollen 
types 
Aug, 
09 
Sep, 
09 
Oct, 
09 
Nov, 
09 
Dec, 
09 
Jan, 
10 
Feb, 
10 
Mar, 
10 
Apr, 
10 
May, 
10 
June
, 10 
July, 
10 
Total 
Amaranthaceae/Chen
opodiaceae 
286 232 222 44 16 11 23 30 25 18 10 30 948 
Azadirachta indica 0 1 0 0 0 3 0 4 0 0 0 0 8 
Betula utilis 0 0 1 0 0 0 0 0 0 0 0 0 1 
Brassica campestris 11 3 3 9 0 0 8 3 13 5 1 4 60 
Capparidaceae 6 0 0 0 0 0 0 0 0 0 0 0 6 
Asteraceae 0 1 0 0 0 0 0 2 0 0 0 0 3 
Conocarpus erectus 20 4 10 0 0 1 9 5 0 0 0 1 50 
Cyperus rotundus 37 71 4 14 0 8 2 15 8 10 10 16 195 
Daucus carota 0 0 0 0 0 0 3 0 6 0 3 0 12 
Delonix regia 0 0 0 0 0 0 0 0 0 0 1 0 1 
Ephedra sp. 0 0 5 0 0 0 2 0 6 0 1 0 14 
Eucalyptus globulus 0 4 1 0 0 0 3 4 7 3 0 3 25 
Poaceae 329 256 104 89 29 29 23 58 49 26 187 63 1242 
Guaicum officinale 3 4 1 0 3 0 2 5 3 7 4 1 33 
Leucaena 
leucocephala 
0 0 0 0 1 0 6 0 3 0 1 0 11 
Moringa oleifera 6 0 0 0 0 0 0 0 0 0 0 0 6 
Pinus roxburghii 0 0 0 0 0 0 0 0 0 1 0 0 1 
Prosopis juliflora 11 13 99 7 11 4 3 7 1 4 4 5 169 
Rumex crispus 0 0 1 0 0 0 2 0 0 0 0 0 3 
Tamarix indica 0 0 14 0 0 3 3 8 0 0 0 3 31 
Thuja orientalis 0 0 3 0 0 0 2 0 1 0 3 0 9 
Typha angustifolia 0 20 1 14 0 0 0 8 4 0 6 8 61 
Unknown 0 4 1 0 0 0 9 5 1 7 1 5 33 
Total 709 613 470 177 60 59 100 154 127 81 232 139 2922 
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Table 2. List of pollen types with known allergenicity 
Pollen types Percentage 
Poaceae 42.51% 
Amaranthaceae/Chenopodiaceae 32.44% 
Cyperus rotundus 6.67% 
Prosopis juliflora 5.78% 
Brassica campestris 2.05% 
Tamarix indica 1.06% 
Eucalyptus globulus 0.86% 
Thuja orientalis 0.31% 
Azadirachta indica 0.27% 
Moringa oleifera 0.21% 
Betula utilis 0.03% 
 
Figure 1. Diurnal pattern of Amaranthaceae/ 
Chenopodiaceae 
 
Seasonal Variation 
During the investigated period, airborne pollen 
grains were recorded all year round and reached at 
maximum level in August 2009, September 2009 and 
October 2009 (Table 1). The highest concentration of 
grass pollen (329 pollen grains/m
3
) was recorded in the 
month of August-2009, and its lowest concentration (23 
pollen grains/m
3
) was recorded in the month of 
February-2010 (Table 1). Amaranthaceae/ 
Chenopodiaceae pollen grain pollen type was detected 
throughout the year, however, the highest concentration 
was noticed in the month of August 2009 (286 pollen 
grains/m
3
). Prosopis juliflora pollen was also recorded 
throughout the year. Highest pollen count of Brassica 
campestris was detected the month of April while in 
October highest pollen count of Conocarpus erectus, 
Tamarix indica, and Prosopis juliflora was noticed. 
Tamarix indica blooming season is from January-
October and our sampler also recorded the highest 
concentration of pollen grains of Tamarix indica in the 
month of October-2009. Prosopis juliflora blooming 
season is observed twice a year i.e. March- June, 
September-November and in our study its highest 
pollen grain concentration was recorded in the month 
of October-2009. Eucalyptus globulus also flowers 
from mid winter to mid summer and its pollen trapped 
during our study in almost similar months.  
 
Diurnal Periodicities 
Diurnal patterns of the most abundant pollen types 
were constructed (Figure 1-4). For this purpose, hourly 
data was studied for 24 hours each day for the whole 
month and study year. These pollen counts were then 
converted into average pollen count/m
3
 for the study 
year. Then the diurnal patterns were constructed. 
 
 
Figure 2. Diurnal pattern of Cyperus rotundus 
 
 
 
Figure 3. Diurnal pattern of grass 
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Figure 4. Diurnal pattern of Prosopis juliflora 
 
Amaranthaceae/Chenopodiaceae type showed a 
peek pollen count at 3am (Figure 1); Cyperus rotundus 
showed maximum value at 9 am (Fig. 2); Poaceae or 
grass pollen type did not show any peak count at a 
specific time of day (Figure 3), and Prosopis juliflora 
showed highest pollen concentration at 3 pm showing 
afternoon maxima (Figure 4).  
 
Statistical Analysis 
Pearson chi-square test “p-value” was performed by 
using SPSS software to determine the correlation of 
meteorological factors with pollen grains count. 
Average temperature, wind humidity, wind speed, 
clouds and precipitation (Table 3) were correlated with 
average monthly pollen count. Correlations were found  
 
to be significant when the p value was >0.05 or equal to 
0.05 (Table 4). Our data revealed that strong positive 
correlation has been found between 
Amaranthaceae/Chenopodiaceae pollen grains count 
and Average wind speed (p=0.05). Significant positive 
correlation also were observed between Azadirachta 
indica pollen grains count and precipitation (p=0.03). 
Betula utilis pollen grains showed significant positive 
correlation with humidity (p=0.03). Brassica 
campestris pollen grains showed significant positive 
correlation with humidity (p=0.01), wind speed 
(p=0.04), and negative correlation with precipitation 
(p=-0.04). Asteraceae pollen grains showed a positive 
correlation with temperature (p= 0.05) and wind speed 
(p=0.01). Daucus carota pollen grains were negatively 
correlated with humidity (p=-0.02). Delonix regia 
pollen grains were negatively correlated with 
precipitation (p=-0.04). Ephedra sp. pollen grains were 
negatively correlated with humidity (p=-0.02). 
Eucalyptus globulus pollen grains were negatively 
correlated with clouds (p=-0.05). Prosopis juliflora 
pollen grains were positively correlated with humidity 
(p=0.03) and negatively correlated with rain fall (p=-
0.01). Tamarix indica pollen grains were positively 
correlated with temperature (p=0.03) and negatively 
correlated with humidity (p=-0.02). Thuja orientalis 
pollen grains were positively correlated with humidity 
(p=0.02) and wind speed (p=0.02). Typha angustifolia 
pollen grains were positively correlated with clouds 
(p=0.05). 
 
Table 3. Climatic data of Karachi 
Months Temperature ºC Relative Humidity % Perception mm Wind speed m/s Cloud 
Aug-09 30.2 76.7 1.4 6.8 5.9 
Sep-09 29.6 73.7 68.9 7.3 3.5 
Oct-09 30.3 63.7 0 4 0.9 
Nov.-2009 24.3 44.6 0 3.6 1.3 
Dec-09 20.8 46 0 3.3 1.8 
Jan-10 19.9 53.6 0 3.5 1.7 
Feb-10 21.3 48.2 0 4.6 1.4 
Mar-10 27.2 60.2 0 4.9 1 
Apr-10 30.4 62.6 0 6.1 1.5 
May-10 30.2 70.2 0 8.1 1.9 
Jun-10 31.5 73 3.2 8.2 3.8 
Jul-10 30.9 74.7 3.9 7.3 5.5 
Yearly Avg. 27.2 62.3 6.5 5.6 2.5 
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Table 4. Correlation of meteorological data with total pollen count 
Pollen types 
Avg. 
Temperature 
Avg. Humidity 
Avg. Precipitation 
/Rain Fall 
Avg. Wind Speed Clouds 
Amaranthaceae/Chenopodiaceae 0.15 0.18 0.18 0.05 0.15 
Azadirachta indica  -0.16 -0.07 0.03 -0.15 -0.16 
Betula  utilis 0.16 0.03 -0.08 -0.21 -0.21 
Brassica campestris 0.06 0.01 -0.04 0.04 0.03 
Capparidaceae 0.16 0.28 -0.06 0.15 0.45 
Asteraceae 0.05 0.06 0.23 0.01 -0.11 
Conocarpus erectus 0.06 0.11 0.00 0.00 0.14 
Cyperus rotundus 0.12 0.19 0.31 0.15 0.18 
Daucus carota  0.08 -0.02 -0.08 0.10 -0.08 
Delonix regia  0.22 0.21 -0.04 0.32 0.17 
Ephedra procera 0.13 -0.02 -0.09 -0.06 -0.19 
Eucalyptus globulus 0.11 0.07 0.08 0.10 -0.05 
Poaceae 0.14 0.18 0.15 0.13 0.20 
Guaicum officinale  0.10 0.10 0.04 0.14 0.01 
Lucinea leucocephala -0.17 -0.20 -0.09 -0.06 -0.14 
Moringa oleifera 0.16 0.28 -0.06 0.15 0.45 
Pinus roxburghii 0.16 0.16 -0.08 0.30 -0.08 
Prosopis juliflora 0.11 0.03 -0.01 -0.15 -0.13 
Rumex crispus -0.18 -0.20 -0.09 -0.18 -0.20 
Tamarix indica 0.03 -0.02 -0.09 -0.18 -0.18 
Thuja orientalis 0.10 0.02 -0.08 0.02 -0.08 
Typha angustifolia   0.09 0.06 0.27 0.08 0.05 
Total pollen grains 0.48 0.56 0.52 0.28 0.49 
 
DISCUSSION 
 
The atmospheric investigation of airborne pollen is 
very important and essential for the studies and cures of 
allergic disorders. Aerobiological monitoring of the 
atmosphere of Karachi city was initiated in August 
2009 and was continued until July 2010. Continuous 
monitoring of the qualitative and quantitative 
investigation of airborne pollens was carried out to 
record the occurrence and frequency of the airborne 
pollens present in the atmosphere of Karachi. 
The blooming season of grasses is throughout the 
year. Hyde 
17
 suggested that most of the grasses have 
regular daily period of anthesis, mostly at 9:00 hours. 
Very few grasses flower in the morning and late 
evening.
18
 Amaranthaceae/Chenopodiaceae also flower 
throughout the year like Amaranthus viridus flowers all 
year round. Pollen grains of Cyperus rotundus have 
also been trapped from August 2009 to July 2010 
except in December-09, which is also confirmed by its 
flowering period. Eucalyptus globulus flowers from 
mid winter to mid summers and our spore trap also 
trapped Eucalyptus globulus pollen grains in almost 
similar months. Guaicum officinale is an ornamental 
tree which is planted throughout the city along the road 
sides and parks. This tree also flowers from March-
October and in our study year the pollen grains were 
captured from February to October and few pollen 
grains in December. Prosopis juliflora flowers twice a 
year i.e. March- June, September-November and its 
highest pollen grain concentration was recorded in the 
month of October 2009. Tamarix indica blooming 
season is from January-October and our sampler also 
recorded the highest concentration of pollen grains of 
Tamarix indica in the month of October 2009. 
During the survey in the atmosphere of Karachi 
city, a total of 22 pollen types have been reported, 
among them, 11 pollen types are reported to be 
allergenic by various workers. Among these the grass 
pollen grains are the most abundant around 42.51% 
(1242 pollen grains/m
3
) of the total pollen counts. 
Grass pollen grains are detected in almost all of the 
A. Perveen, et al. 
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aerobiological studies throughout the world. Over the 
world, 40% of allergic patients are sensitive to grass 
pollen allergy.
19,20
 The other pollen types which have 
been recorded from the city of Karachi in a 
concentration more than 5%  like 
Amaranthaceae/Chenopodiaceae 32.44% (948 
grains/m
3
), Cyperus rotundus 6.67% (195 grains/m
3
) 
and Prosopis juliflora 5.78% (169 grains/m
3
) have also 
been recognized as allergenic pollen producing 
plants.
21-24
 Furthermore, the pollen types with known 
allergenicity, but found in lower concentration during 
the study period, are Brassica campestris 2.05% (60 
grains/m
3
),
25,26
 Tamarix sp. 1.06% (31 grains/m
3
),
27
 
Eucalyptus globules 0.86%(25 grains/m
3
),
28
 Thuja 
orientalis 0.31% (9 grains/m
3
),
27
 Azadirachta indica 
0.27% (8 grains/m
3
),
29
 Moringa oleifera 0.21% (6 
grains/m
3
),
26
 Betula utilis 0.03%(1 grains/m
3
)
30
 (Table 
2). Threshold value for any plant pollen to induce an 
allergenic reaction varies with the type of pollen. 
According to the studies for grass pollen this value is 
more than 30 pollen grains/m
3
, but for Ambrosia sp. 
pollen (Asteraceae), the value is around 10-15 pollen 
grains/m
3
.
31,32
 
In the survey, the highest pollen amounts have been 
recorded during August-October. The most significant 
time of the year for allergenic pollen collection is 
August 2009 to October 2009. The same pattern of high 
incidence of pollen count in the months of August to 
October has also been reported by Chauhan and 
Goyal.
33
 The peaks of pollen grain concentration in 
various months have been compared to the allergy 
symptoms reported in Karachi.
34
 According to a survey 
published about some common epidemics in Karachi 
city, the month of August has the highest patients 
suffering from allergy. Similarly in our study the 
highest count of pollen grains are observed in August, 
due to grass pollens.  
The results obtained in the present work have 
shown highest concentration of airborne pollen grains 
was found in Karachi have been produced by trees, 
shrubs, and herbs. Woody taxa (trees) has contributed 
to the major pollen grain types in our studied data but 
the highest number of pollen grains during the study 
period August 2009- July 2010 has been contributed by 
the herbaceous taxa specially Poaceae (Grass pollen 
grains). Pollen grains belonging to Betula utilis, 
Capparidaceae, Compositae, Delonix regia, Moringa 
oleifera, Pinus roxburghii, Rumex crispus, are observed 
in very low concentrations.  
The present volumetric survey of airborne pollen 
has not only contributed to the updated information of 
airborne pollen in Karachi but also first time presented 
the correlation with meteorological factors. High pollen 
grain concentration of grasses and weeds was detected 
in the city of Karachi which is alarming as the plants 
are classified as highly allergenic pollen producing 
plants. It is hoped that the data presented in this one 
year survey of Karachi will help the physicians of this 
region to properly diagnose the allergy causing agents.  
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